Irrigated corn (Zea mays L.) in the Great Plains will be increasingly grown under limited irrigation management and greater water stress. Hybrids with drought genetics may decrease the impacts of water stress on yield. The objective of this experiment was to evaluate the effect of drought genetics on corn water stress, water use, grain yield, yield components, and water use efficiency under varying water availability. A 3-yr (2009)(2010)(2011) study was conducted at Akron, CO in which corn water use, yield, and yield components were measured for isolines of three corn hybrids with and without drought genetics grown under three water treatments (fully irrigated, no irrigation until just prior to tasseling followed by full irrigation, and limited irrigation throughout the growing season). There was no yield loss from the drought genetics under non-water-stressed conditions. There was no effect of drought genetics on water use, yield, or water use efficiency. However, there was a 7% increase in kernels per plant in 2011 and a 5% increase in 1000-kernel weight in 2010 due to the presence of the drought gene. It does not appear that the non-commercial, experimental drought genetics tested in this experiment produced any consistent effect on mitigating water stress in corn or on corn water use and yield under varying levels and timings of water stress. Further research is needed in which consistent levels of water stress are imposed during reproductive and grain-filling growth stages to verify the effects of drought genetics on corn yield.
I rrigated corn production is critical to the economy of the High Plains of Colorado, Nebraska, and Kansas. The corn produced in this region is used primarily for cattle feed and secondarily for ethanol production. Water for irrigation comes from surface water supplies, alluvial aquifers, and the High Plains (Ogallala) Aquifer. However, those sources of water are becoming limited as competition for water comes from urban water demands (http://cwcb.state.co.us/ water-management/water-supply-planning/Documents/ LegislativeUpdateCOWaterSupplyFuture.pdf, accessed 30 Aug. 2017), meeting legal requirements of interstate compacts and agreements (http://cwcb.state.co.us/legal/Pages/ InterstateCompacts.aspx, accessed 30 Aug. 2017), and as water levels in the aquifer decline through water mining (Scanlon et al., 2012) . With declining water availability, many wells are now considered inadequate to supply enough water for fully irrigated corn production. Consequently, limited irrigation (the practice of applying irrigation amounts that are less than needed to fully meet crop evapotranspiration) will become increasingly important as a management strategy for corn production in the High Plains (Trout et al., 2010) . Corn production in this region will also likely occur under a changed climate that may or may not become drier, but is predicted to become warmer in the coming decades (Lukas et al., 2014) . Warmer temperatures will likely lead to greater water demand and consequently greater water stress under limited irrigation conditions. When limited irrigation is employed, water stress develops in the corn plant leading to reduced grain yield (Norwood, 2000; Trout et al., 2010) . Timing of water stress can have a large impact on corn grain yield. The 6-wk period from approximately 15 July to 25 August (just prior to tasseling and into the middle of grain filling) is extremely sensitive to water stress (Sudar et al., 1981; Shaw, 1988; Nielsen et al., 2010) . Lamm et al. (2009) compared three irrigation capacities in irrigated corn from 2004 to 2007 in northwest Kansas. These treatments represented an irrigation capacity adequate for full irrigation management as well as reduced capacities of 75 and 50% of the full irrigation amount. These two limited irrigation treatments resulted in seasonal irrigation applications that were 89 and 75% of the full irrigation management system. Grain yields were greatest with the full irrigation capacity. The lower
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capacity systems yielded about 10% less than full irrigation, averaged over the 4-yr study period. Schlegel et al. (2012) compared three irrigation capacities similar to Lamm et al. (2009) but also analyzed the effects of systems with or without pre-season irrigation. Corn grain yields were greatest with full irrigation. When irrigation capacity was limited to 75 and 50% of the full irrigation amount, yields were 85 and 78% of the full irrigation yield, respectively. When preseason irrigation prior to planting was applied, grain yields increased 8% on average, with the greatest increase in yield occurring at the lowest irrigation capacity treatment (1300 kg ha -1 ) and the least increase for the full irrigation treatment (400 kg ha -1 ). Klocke et al. (2004) conducted corn irrigation management research on multiple farms in southwest Nebraska from 1996 to 2001. This research looked at irrigation timing and allocations compared with current farmer management practices and best management practices for irrigation scheduling as well as two limited irrigation strategies. Delaying irrigation until 2 wk prior to tassel emergence reduced average applied irrigation amounts by 24% (compared with full irrigation), but only reduced corn grain yield by 7%. Another limited irrigation treatment that also delayed irrigation until just before tassel emergence but also restricted seasonal irrigation application amount to 150 to 250 mm resulted in 43% less irrigation applied with a 16% reduction in grain yield.
Improved management and crop breeding have improved the yield potential of corn hybrids over time (Nielsen, 2017) . The utilization of genetically modified crops has improved yields while also providing enhanced weed control options and protection against insects and pathogens. The search for candidate genomic regions and genes directly affecting drought tolerance depends on identification and measurement of secondary traits associated with grain yield such as water depletion patterns and small anthesis-to-silking interval (Campos et al., 2004) . Maheswari et al. (2016) reported that several genes in corn involved in crucial metabolic pathways and mechanisms interacted significantly to maintain primary as well as cumulative metabolic functioning to cope with water-deficit stress.
The recent development of both genetically modified corn as well as conventionally bred corn for drought resistant hybrids has garnered interest among irrigated producers with limited water supplies. Even under full irrigation management these genetics offer the potential of yield protection during time periods when irrigation systems break down or weather conditions are such that well capacities will not fully meet the crop's demand for water. Recent crop breeding efforts have focused on development of corn genetics that will reduce the impact of water stress on corn yield. Wang et al. (2016) reported that drought genetics contributed to drought tolerance in corn seedlings, most likely attributable to enhanced photosynthetic efficiency and root development. Casaretto et al. (2016) found that overexpression of the OsMYB55 gene improved tolerance to heat stress and drought in 8-wk old corn plants. Little is known about the potential value of drought genetics in irrigated corn production. Pester (2009) reported the results of several years of testing with the hybrid 'MON87460' which incorporated drought genetics. The studies, done in Kansas, California, and Chile, concluded that drought genetics did not affect corn yields under well-watered conditions and produced a 6% or greater yield advantage under water-limited conditions compared with commercial hybrids without drought genetics. Pester (2009) also stated that under severe water stress the yield advantage of 'MON87460' over hybrids without the drought genetics would decrease as the yield of both hybrids approached zero.
If these genetics do offer consistent increased production with limited capacity irrigation systems or during severe drought periods, producers may be willing to use hybrids with these genetics. Therefore, the objective of this experiment was to evaluate the effect of drought genetics on water stress, water use, grain yield, yield components, and water use efficiency of three corn hybrids grown under three water treatments (fully irrigated, no irrigation until just prior to tasseling followed by full irrigation, and limited irrigation throughout the growing season to simulate the water application of an inadequate capacity irrigation well). (10-34-0) was applied at a rate of 12 kg N ha -1 and 40 kg P 2 O 5 ha -1 at planting followed by an additional 220 kg N ha -1 (32-0-0) applied at growth stage V4. Weed control was accomplished with a combination of herbicides applied at growth stage V4. Plots were conventionally tilled with a fall moldboard plow operation followed by a single disc operation prior to planting.
MATeRIALS And MeTHodS

Location
The experimental design was a randomized complete block split-split plot design (four replications) with irrigation treatments as main plots, corn hybrids as the first split, and drought genetics as the second split. The weekly irrigation treatments were (1) full replacement of evapotranspiration losses with an irrigation application of 25 mm every 4 d to maintain soil water content between 50 and 80% of plant available water (designated hereafter as Full), (2) irrigation withheld until growth stage V14 (unless plant available soil water was less than 40%, in which case 25 mm per irrigation was applied as needed) and thereafter full replacement of evapotranspiration losses similar to the Full treatment (designated hereafter as Growth Stage Limited), and (3) irrigation at half the Full rate (25.4 mm applied every 8 d) unless plant available soil water was greater than 80% (designated hereafter as Inadequate Capacity).
Irrigations were applied through a solid set irrigation system. Irrigation lines were 12.1 m apart and sprinkler heads along each irrigation line were 12.1 m apart. Irrigation application amounts were calculated by measuring the water flow through the irrigation lines and dividing by the area irrigated. The irrigation system applied water at the rate of 10.2 mm h -1 over the plot area.
The corn hybrids (obtained from representatives of Monsanto Company, St. Louis, MO) used in 2009 were 'ND4903' (99-d relative maturity), 'EXP151' (101-d relative maturity), and 'NC5607' (106-d relative maturity). In 2010 and 2011 hybrid 'NE5321' (103-d relative maturity) replaced 'NC5607'. Each non-commercial, experimental hybrid was present in the experiment with and without the drought genetics first identified and incorporated into 'MON87460' (Pester, 2009) . 'MON87460' expresses a cold shock protein B produced from the inserted Bacillus subtilis-derived gene. The cold shock protein B helps preserve normal cellular functions during certain stresses by binding cellular RNA and unfolding non-translatable secondary structures affecting RNA stability and translation. Yield losses are reduced primarily through increased kernel number per ear under water-limited conditions by minimizing the effect of water limitation on photosynthesis, stomatal conductance, and carbon fixation.
Yields (reported at 155 g kg -1 moisture content) were determined from a 16.7 m 2 area (center two rows by 11 m) in each plot using a plot combine (Wintersteiger Inc., Salt Lake City, UT). Because this current experiment used regulated plant material, all residues were returned to the soil surface at harvest, including seeds that were ground up with a grinder attached to the combine. Additionally, ears were harvested from five plants adjacent to the soil water measurement site at the center of each plot and shelled manually to obtain kernels per plant and 1000-kernel weight. Kernels and cobs were then ground and returned to the field as required by the regulated trial protocol.
Reference evapotranspiration was calculated by the FAO ETo Calculator (Raes, 2009 ; http://www.fao.org/Land-water/ databases-and-software/eto-calculator/en/, accessed 30 Aug. 2017) using the FAO Penman-Montieth method (Allen et al., 1998) . The weather data (air temperature, humidity, solar radiation, wind speed) used as inputs to the calculator were collected from an automated weather station approximately 300 m from the experimental plot area.
Water Use and Water Use Efficiency
Soil water was measured seven to 10 times during the growing season. Measurements were made near the center of each plot at 0.3-m depth intervals with a neutron probe (Model 503 Hydroprobe, CPN International, Concord, CA; www.cpn-intl. com, accessed 30 Aug. 2017) via the installation of neutron probe access tubes in each plot. Tubes were placed in the planted row. The measurement depth intervals were 0.0 to 0.3, 0.3 to 0.6, 0.6 to 0.9, 0.9 to 1.2, 1.2 to 1.5, and 1.5 to 1.8 m, with the neutron probe radioactive source centered on each interval. The neutron probe was calibrated against gravimetric soil water samples taken in the plot area. Gravimetric soil water was converted to volumetric water by multiplying by the soil bulk density for each depth. Bulk density was determined from the dry weight of the soil cores (38 mm diameter by 300 mm length) taken from each depth at the time of neutron probe access tube installation.
Available soil water at planting was computed by subtracting the lower limit of water availability at each soil water measurement depth (Ritchie, 1981; Ratliff et al., 1983 ) from the calculated volumetric water at that depth and multiplying the difference by the soil layer thickness (0.3 m). The lower limit of water availability at each of the six measurement depth intervals (0.110, 0.135, 0.087, 0.074, 0.079, 0 .101 m 3 m -3 , respectively, for the 0.0-to 0.3-m surface layer down to the 1.5-to 1.8-m lowest layer) was determined previously in the plot area as the lowest volumetric water value observed for each crop over a period of several years (Nielsen et al., 2011) . The individual values of available water at each of the six depths in each plot were summed to give the profile plant available soil water for each plot.
Growing season water use was calculated as the difference between soil water readings at corn planting and physiological maturity plus growing season precipitation and irrigation. Precipitation was manually measured in the plot area following rainfall events. Runoff and deep percolation were assumed to be negligible. This was considered a reasonable assumption as the slope in the plot area was <1% and visual observations in the plot area following heavy rains did not show evidence of runoff. Also, analysis of the soil water changes over time at the three deepest measurement layers did not show any evidence of increasing soil water content that would indicate deep percolation through the growing season. Water use efficiency was calculated as grain yield divided by growing season water use.
Crop water Stress Index and Stomatal Conductance
Water stress was quantified approximately weekly with measurements of leaf temperatures made with an infrared thermometer and measurements of stomatal conductance. The temperature of a single fully expanded, fully sunlit upper-canopy leaf oriented toward the sun was taken in the center of each plot using an Optris LS LT handheld infrared thermometer (Optris GmbH, Berlin, Germany, www.optris.com/optris-ls-lt, accessed 30 Aug. 2017) during the period from 1300 to 1340 MDT when the sky was free of cloud passages. The infrared thermometer exhibited some drift in temperature over the measurement period and was therefore calibrated against a black body reference (Model 1000, Everest Interscience, Chino Hills, CA, www.everestintercience.com, accessed 30 Aug. 2017) prior to the first measurement and then again at the end of each replication (18 plots, about every 9 minutes).
At the beginning and end of the leaf temperature measurement period, dry bulb and wet bulb temperatures were taken in an open area adjacent to the corn plots using an aspirated Assman precision psychrometer (Model 225-5230, Climatronics Corp., Bohemia, NY; www.climatronics.com, accessed 30 Aug. 2017). Vapor pressure and vapor pressure deficit were calculated from the wet and dry bulb temperatures using the psychrometric equation (Baker and Griffis, 2017) . The Crop Water Stress Index (CWSI; Jackson et al., 1981) was calculated from single leaf temperatures using the empirical method described by Idso et al. (1981) and using a non-water-stressed baseline equation (Idso, 1982 ) with a slope of -2.059°C kPa -1 and an intercept of 2.67°C (Nielsen and Gardner, 1987) . The calculation of CWSI used an upper limit of 3°C. The calculated CWSI theoretically ranges from 0 (no water stress) to 1 (maximum water stress, complete cessation of transpiration).
Stomatal conductance was generally measured at the same day and time that leaf temperatures were measured. Measurements were made on the abaxial surface of three fully expanded, fully sunlit upper-canopy leaves in the center of each plot using a Model SC-1 leaf porometer (Decagon Devices, Inc., Pullman, WA; www.decagon.com, accessed 30 Aug. 2017). The three measurements in each plot were averaged to give one conductance value for each plot.
Crop Water Stress Index, stomatal conductance, water use, grain yield, yield components, and water use efficiency were analyzed for significant main effects and interactions using Statistix 10 software (Analytical Software, Tallahassee, FL). The 3 yr of the study were analyzed separately because of differences in the precipitation timing and amounts, discussed later. The same statistical software was also used to compute linear regressions of yield on water use for the three hybrids as another assessment of drought gene effects on water use efficiency.
ReSULTS
precipitation, Irrigation, Reference evapotranspiration, Available Soil water at planting
Precipitation during the corn growing season (May to September) was 108, 65, and 110% of the long-term average in 2009, 2010, and 2011, respectively (Table 1) . Growing season precipitation in 2011 was above-average due in part to above-average rain in May. However, there was almost no precipitation from mid-July through mid-September 2011 (Fig. 1) . Similarly, only 8 mm of precipitation was recorded in 2010 between 9 August and 7 October. Precipitation in 2009 was distributed more similar to the long-term average distribution. Evaporative demand (as quantified by the calculated reference evapotranspiration values; Table 1) 
Crop water Stress Index and Stomatal Conductance
There were noticeable differences in the development of water stress (timing and magnitude) during the 3 yr of the study (Fig. 2) . It is likely that the reason that measured values of CWSI Table 1 2009 were occasionally greater than 1.00 is because the non-waterstressed baseline that we used (derived from corn canopy temperatures that were comprised of both sunlit and shaded leaves) was not entirely appropriate for CWSI calculated from fully sunlit single leaf temperatures. In any case, the relative differences in CWSI between the irrigation treatments still adequately show the differences in water stress development due to the differential timing and amount of irrigation applied by the three treatments. for the Inadequate Capacity Treatment. The total available water on 11 Aug. 2011 was 217 mm for the Full treatment, 176 mm for the Growth Stage Limited treatment, and 140 mm for the Inadequate Capacity treatment (data not shown).
The stomatal conductance values obtained during the 3 yr of the study (Fig. 3) serve to verify the water stress timing and magnitude found with the CWSI measurements. There was no difference in conductance due to water treatments in 2009 except for the measurement made in the Growth Stage Limited irrigation treatment on 23 July 2009. In 2010, the conductance values were almost always greatest in the Full treatment. The Inadequate Capacity treatment in 2010 resulted in greater conductance than for the Growth Stage Limited treatment during the first half of the growing season and then this relationship reversed during the latter part of the growing season as the Inadequate Capacity treatment ran out of water and irrigations began for the Growth Stage Limited treatment. This same pattern was even more clearly evident in the 2011 conductance data.
A more detailed analysis of the significant treatment main effects and interaction effects on CWSI identified in Table 2 is provided in Supplemental The effect of the drought gene on water stress as quantified by the stomatal conductance measurements (Table 3 ; Supplemental Fig. S2 and S3 ) was likewise inconsistent. No effect was seen in 2009. In 2010 the drought gene sometimes increased stomatal conductance and sometimes decreased conductance. The drought gene appeared to reduce stomatal conductance on 4 Aug. 2010 (Supplemental Fig. S3 ), but increased conductance on 13 Aug. 2010, although the effect was not consistent across hybrids or water treatments. There was a more consistent main effect of the drought gene increasing stomatal conductance on 26 July, 29 July, and 8 Aug. 2011, but the effect was not seen on 12 and 22 Aug. 2011. There was a reversal of the drought gene effect on 1 Sept. 2011 when the drought gene decreased stomatal conductance under the Full and Growth Stage Limited irrigation treatments.
water Use
Corn water use ranged from 553 to 668 mm in 2009; from 439 to 563 mm in 2010; and from 464 to 579 mm in 2011 (data not shown). There was a significant irrigation main effect in all 3 yr (Fig. 4) . In 2009 the lowest water use occurred with the Growth Stage Limited treatment (564 mm) while water use with the other two treatments averaged 629 mm (Fig. 4A) . In 2010 the lowest water use occurred with the Inadequate Capacity treatment (451 mm) while water use with the other two treatments averaged 540 mm. A similar pattern was seen in 2011 where the Inadequate Capacity treatment had the lowest water use (464 mm) and the other two treatments averaged 550 mm. There was no significant effect of hybrid or drought gene on water use in any of the 3 yr. The only significant interaction effect was the irrigation treatment by hybrid interaction in 2010. In that year the greatest water use in the Full treatment occurred with ND4903, while under the Growth Stage Limited treatment water use was greatest for NE5321 (Fig. 4B) . However the differences in water use between hybrids in these two treatments and in the Inadequate Capacity treatment as well are so small as to be of no practical consequence.
Grain Yield and Yield Components 2009
Corn grain yield was not affected by irrigation treatment (P = 0.80; Values above data points on a given date are the probability that the null hypothesis (no difference in stomatal conductance due to irrigation treatment) is true.
three irrigation treatments, yield was 6% greater for ND4903 (14,758 kg ha -1 ) than for EXP151 and NC5607 (average 13,881 kg ha -1 ; Fig. 5A ).
Kernels per plant in 2009 showed a significant irrigation by hybrid by drought gene interaction (P = 0.04). With the Full irrigation treatment, kernels per plant were decreased with the drought gene for ND4903 but increased for EXP151 and NE5321 (Fig. 5B) . With the Growth Stage Limited treatment, kernels per plant were increased with the drought gene present for ND4903 and NE5321, but decreased for EXP151. With the Inadequate Capacity treatment the drought gene increased kernels per plant for ND4903, decreased kernels per plant for NE5321, and had no effect for EXP151.
Seed size as characterized by 1000-kernel weight showed a significant irrigation by drought gene interaction in 2009 (P < 0.01), with the drought gene decreasing 1000-kernel weight under the Full irrigation treatment, increasing 1000-kernel weight with the Growth Stage Limited treatment, and having no effect with the Inadequate Capacity treatment (Fig. 5C , far right panel). There was also a significant (P = 0.05) irrigation by hybrid by drought gene interaction for 1000-kernel weight (three left panels of Fig. 5C ). The greatest effect of the drought gene was seen for the Full treatment for EXP151 and under the Inadequate Capacity treatment for ND4903 and EXP151where the drought gene decreased 1000-kernel weight.
2010
Corn yield in 2010 with the Inadequate Capacity treatment was 67% of the average yield with the Full and Growth Stage Limited treatments (Fig. 6A , far left panel, orange bars). There was a significant hybrid effect (P < 0.01) with NE5321 producing 9% lower yield than the average yield of ND4903 and EXP151 (Fig. 6A, second panel from left) . Yield with the drought gene was 3% greater than without the drought gene (Fig. 6A, third panel from left) . There was a significant irrigation by hybrid interaction (P < 0.01, Fig. 6A three panels on right). Yields were lowest for NE5321 under both Full and Inadequate Capacity treatments. Under the Growth Stage Limited treatment the lowest yield was seen for ND4903. Kernels per plant in 2010 was lowest under the Inadequate Capacity treatment (Fig. 6B, left panel, orange bars) , and greater for EXP151 than for ND4903 and NE5321 (center panel). The presence of the drought gene appears to only have made a difference for EXP151 (right panel) where the drought gene increased kernels per plant.
Seed size was greatest for the Growth Stage Limited irrigation treatment in 2010 (Fig. 6C, left panel, orange bars) , and least for the Inadequate Capacity treatment. The drought gene increased 1000-kernel weight about 5% (second panel from left). There was a significant irrigation by hybrid interaction for 1000-kernel weight (P < 0.01) with the greatest difference seen under the Growth Stage Limited treatment where 1000-kernel weight was 13% greater for NE5321 than for EXP151 or ND4903. Under the Inadequate Capacity treatment the greatest 1000-kernel weight was seen for ND4903. 
2011
Corn yield in 2011 with the Inadequate Capacity treatment was 55% of the average yield with the Full and Growth Stage Limited treatments (Fig. 7A , left panel, orange bars). There was a significant hybrid effect (P < 0.01) with NE5321 producing 8% lower yield than the average yield of ND4903 and EXP151 (Fig. 7A, right panel) , similar to 2010. Yield was not significantly affected by the drought gene in 2011 (P = 0.76). Kernels per plant and 1000-kernel weight followed a similar response to irrigation as seen for yield, with the lowest values for those two quantities observed for the Inadequate Capacity treatment ( Fig. 7B and C, left panels, orange bars). Kernels per plant was 7% greater when the drought gene was present than when it was absent in 2011 (P < 0.01). As in 2010, the 1000-kernel weight was reduced for the Inadequate Capacity treatment (19%; Fig. 7C , left panel) compared with the other two irrigation treatments. The 1000-kernel weight was 10% greater for the ND4903 hybrid than for the other two hybrids (Fig. 7C , second panel from left). As in 2010, there was a significant (P < 0.01) irrigation by hybrid interaction for 1000-kernel weight. The Full and Growth Stage Limited treatments had the smallest seeds observed for EXP151 with the other two hybrids having nearly the same seed size. For the Inadequate Capacity treatment the largest seeds were seen with the ND4903 and the smallest seeds were seen with NE5321. There was no effect of drought gene on 1000-kernel weight in 2011 (P = 0.72). 
Water Use Efficiency
Corn water use efficiency in 2009 was not affected by irrigation treatment, hybrid, presence of drought gene or any interaction of these main effects (Table 5) Fig. 8A and B) . Water use efficiency was lowest for hybrid NE5321 in both 2010 and 2011. In 2010 there was a significant irrigation by hybrid interaction for water use efficiency. Water use efficiency was lowest for hybrid NE5321 under both the Full and Inadequate Capacity treatments (Fig. 8A) , but under the Growth Stage Limited treatment water use efficiency was lowest for ND4903 and NE5321 (average 22.95 kg ha -1 mm -1 ). There was no effect of drought gene on water use efficiency in any of the 3 yr.
Another means of assessing water use efficiency is to plot yield against water use and compare the slopes of regressions fit to the data sets with and without the drought gene present (Fig. 9) . Over the course of the 3 yr of the experiment the slopes of the water use to yield relationship ranged from 32.30 to 44.50 kg ha -1 mm -1 , but in none of the 3 yr was the drought gene responsible for a significantly different slope than was found for the relationship observed when the drought gene was not present.
dISCUSSIon The precipitation and irrigation applications in 2009 did not produce the necessary water stress conditions to adequately test the effect of the drought gene to mitigate yield losses due to water stress. On the other hand, the data acquired during that low water stress year, along with the data from the Full Irrigation treatment in 2010 and 2011, serve to demonstrate that the drought gene did not result in a yield loss when conditions would be described as non-water-stressed. This is an important result for, as Campos et al. (2004) noted, a commercial seed enterprise must produce corn hybrids able to withstand stress throughout their life cycles at no cost to yield potential under non-stressed conditions. Only in 2010 was there an effect of the drought gene on yield where we observed a 3% improvement in yield with the drought gene present. The CWSI measurements shown in Fig. 2 indicate that 2010 was the year in which a moderate level of water stress was encountered by corn grown under both the Growth Stage Limited and the Inadequate Capacity treatments during the critical period of the last week of July and the first week of August when the corn was tasseling, silking, and pollinating. Perhaps during this period of significant water stress during this critical growth stage the drought gene had a positive effect on yield. However, that positive effect was not seen in 2011. We had anticipated seeing the positive effects of the drought gene on yield in both 2010 and 2011 in the Inadequate . Corn yield as a function of water use for data collected under three irrigation treatments at Akron, CO (2009 CO ( to 2011 . Pslopes and Pintercepts are the probabilities that the null hypotheses of no difference in regression slopes and intercepts, respectively, due to the presence of the drought gene is true.
